Gas exchange, expiratory flow obstruction and the clinical spectrum of asthma.
More than any other chronic respiratory disease, asthma is characterized by functional and clinical variability: expiratory flow obstruction, dyspnoea and wheezing may be absent, mild, or severe. Moreover, pulmonary gas exchange often does not closely relate to measured airway obstruction. Accordingly, the correlation between arterial oxygen tension and airflow (Pa,O2) rate indices of obstruction is poor, both in a single patient over time, and within groups of clinically similar patients. Here, these concepts are extended by examining relationships between airflow obstruction and gas exchange across the clinical spectrum of asthma (from asymptomatic to acute severe). Six individual studies encompassing 86 patients are analysed together, focusing on: 1) airways obstruction; 2) arterial blood gas data; and 3) the distribution of alveolar ventilation/perfusion (V'A/Q') ratios, measured by the multiple inert gas elimination technique. V'A/Q' mismatching was greater than normal even when forced expiratory volume in one second (FEV1) was normal, but with increasing severity of airways obstruction there was essentially no further deterioration in gas exchange until FEV1 reached about 40% of predicted normal values. Then, with little further airways obstruction, gas exchange rapidly worsened, Pa,O2 falling to about 50 torr. This study emphasizes that what has been observed in individual patients and within clinically similar patient groups can be extended across the spectrum of asthma severity: airways obstruction and gas exchange are poorly correlated. Furthermore, these results suggest that spirometric data alone may not adequately define remission, nor clearly identify those patients liable to serious gas exchange deterioration.